
Fig. S4.  Additional information supporting the use case “Application to Annotation Driven by 
Data Integration: Drug and Vaccine Targeting”.  (A, B)  Experimental design for annotating 
bacterial genes with drug targeting attributes.  Black arrows depict the direction of the workflow, 
while red dashed arrows illustrate reverse position specific blast (RPSBLAST) searches [1] (all 
significant matches with an E-value cutoff of 0.001).  The process for annotating genes consists 
of two steps.  (A) In the first step, proteins encoded within the human genome (yellow box, see 
NCBI ftp site: ftp://ftp.ncbi.nih.gov/genomes/H_sapiens/ARCHIVE/BUILD.36.3/, [2]), proteins 
with published 3-D structure information (orange box, [3]), and proteins from a database of 
annotated drug targets (green box, [4, 5]) were searched against a protein family database of 
position-specific scoring matrices (PSSMs, gray box, [6]).  This resulted in the construction of a 
diverse set of proteins with highly conserved domains, with each protein containing at least one 
of the predefined drug targeting attributes.  (B) In the second step, protein sequences encoded 
within 800 bacterial genomes (light blue box) were searched against the set of proteins created 
in A, matching bacterial proteins with proteins containing at least one of the predefined drug 
targeting attributes.  Obtained bacterial proteins were primarily categorized into those without 
significant similarity to human proteins (36.6%) and those with significant matches to one or 
more domains within human proteins (63.4%).  All proteins were then further distinguished as 
containing one, two or three of the predefined drug targeting attributes.  (C) Attributes and 
distribution of the “reverse annotated” proteins across the genomes of 22 genera containing 
NIAID Category A, B and C priority microbial pathogens (800 total genomes).  Target class 
information as follows: first column indicates whether a human protein homologue exists for the 
protein, with “H” indicating ‘yes’; second column indicates whether a drug target homolog exists, 
with “A” indicating an approved drug target homolog and “D” indicating an experimental drug 
target homolog; third column indicates whether a 3-D structure exists for a protein homolog.  
Note: attributes of the “reverse annotated” proteins for an exemplar species from each genus 
(Table 1) provides an idea of the portion per genome of identified candidate drug targets. 
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1 N, protein has no significant similarity to a human protein; H, protein has significant similarity to a human protein; A, protein has a significant 
similarity to an approved drug target; D, protein has significant similarity to a drug target under experimental testing; S, protein has significant 
similarity to a protein with associated 3D structure in the Protein Data Bank. 

 
2 BAC, Bacillus; BAR, Bartonella; BOR, Borrelia; BRU, Brucella; BUR, Burkholderia; CAM, Campylobacter; CHL, Chlamydophila; CLO, 

Clostridium; COX, Coxiella; EHR, Ehrlichia; ESC, Escherichia; FRA, Francisella; HEL, Helicobacter; LIS, Listeria; MYC, Mycobacterium; RIC, 
Rickettsia; SAL, Salmonella; SHI, Shigella; STA, Staphylococcus; STR, Streptococcus; VIB, Vibrio; YER, Yersinia. 
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